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6.0 IN VITRO ANDROGEN RECEPTOR TRANSCRIPTIONAL ACTIVATION 

ASSAYS 

6.1 Minimum Procedural Standards 
More than 18 different in vitro assays have 
been used to evaluate the ability of substances 
to act as AR TA agonists or antagonists 
(NIEHS 2002d). Of the 18 in vitro AR TA 
assays considered in the AR TA BRD, 15 
used mammalian cell lines, 1 used yeast cells, 
1 used a fish cell line, and 1 measured cell 
proliferation. The Expert Panel recommended 
that assays using yeast and those measuring 
cell proliferation not be considered for future 
validation efforts. Yeast-based assays were 
not recommended due to the poor transport 
of many substances across the yeast cell wall, 
while assays based on cell proliferation were 
not recommended because cell proliferation 
can be mediated through pathways other than 
those involving transcriptional activation of 
androgen responsive genes. No validation 
studies have been conducted to assess the 
performance and reliability of these test 
methods, and the few substances tested 
multiple times within and across assays 
preclude an assessment of comparative test 
method performance. Although the Expert 
Panel concluded that no specific in vitro AR TA 
test method could be recommended currently 
as a priority for validation, assays using cells 
(e.g., MDA-MB-453) with an endogenous AR 
that has been transduced with an adenovirus 
carrying a Luc reporter gene were thought 
to be the most effective and reliable (see 
Appendix A). To assist in the development, 
standardization, and validation of in vitro 
AR TA assays, NICEATM and the EDWG 
developed proposed minimum procedural 
standards for consideration by the Expert Panel 
(NIEHS 2002d). The purpose of minimum 
procedural standards is to specify information 
essential for maximizing test method intra- 
and interlaboratory reproducibility while 
minimizing the likelihood of erroneous results. 

Such standards also enhance any assessment 
of the comparative performance of different 
AR TA assays. The minimum procedural 
standards provided here have been revised to 
incorporate recommendations and comments 
of the Expert Panel, the EDWG, and the 
public. Except where noted, all in vitro AR 
TA assays should incorporate these minimal 
procedural standards in their protocols, and 
scientific justification should be provided for 
deviations. 

6.1.1 Reference Androgen and TA Response 
6.1.1.1 Agonism Assays 
The purpose of the reference androgen in 
AR TA agonism assays is to demonstrate the 
adequacy of the test method for detecting AR 
agonists (i.e., the reference androgen serves as a 
positive control). The recommended reference 
androgen is methyltrienolone (R1881, CASRN 
965 -93-5). The TA-inducing ability of the 
reference androgen should be demonstrated by 
generating a full dose -response curve in each 
study. The concentration of R1881 used in 
most in vitro TA agonism assays ranges from 
1 pM to 1 μM. 

Rationale: Due to the possible metabolism of 
natural androgens in some cell lines, R1881, 
which is not metabolized, is the recommended 
reference androgen. Test acceptance criteria 
for the positive control should be established 
based on historical data for the maximum 
induction and on the calculated concentration 
of the reference androgen that induces a 
half-maximal response (i.e., the effective 
concentration [EC50] value). 

6.1.1.2 Antagonism assays 
In AR TA antagonism assays, test substances 
are evaluated for their ability to reduce the 
level of TA induced by a reference androgen. 
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The concentration of the reference androgen 
selected for antagonism assays should be 
within the upper linear region of the dose-
response curve; 70 to 80% of maximal 
induction is recommended. The recommended 
reference androgen for these assays is R1881. 

Rationale: Due to the possible metabolism of 
natural androgens in some cell lines, R1881, 
which is not metabolized, is the recommended 
reference androgen. The ability to detect a 
weak antagonist depends on the magnitude 
of the TA response induced by the reference 
androgen. Using a reference androgen 
concentration that elicits a response within 
the upper linear portion of the dose response 
curve will maximize the sensitivity of the test 
method. 

6.1.2 	Preparation of Test Substances and 
Volume of Administered Solvent 

Test substances should be dissolved in a solvent 
that is miscible with the cell medium. Water, 
ethanol (95 to 100%), or DMSO is the preferred 
solvent. Preference should be given to the 
solvent that allows testing of the test substance 
at the maximal concentration possible without 
exceeding the limit dose (see Section 6.1.3). 
However, in testing situations where more than 
one solvent could be used, preference should 
be given to water, followed by ethanol (95 to 
100%), and then DMSO. Other solvents may 
be used if it can be demonstrated that they are 
not cytotoxic and otherwise do not interact 
with the test system. The volume of the solvent 
included in the reaction mixture generally has 
ranged from 0.1 to 1% of the total volume. For 
any solvent, it should be demonstrated that the 
maximum volume used does not interfere with 
the test system. This can be accomplished by 
comparing the maximum fold induction and the 
mean EC50 value for the reference androgen in 
the presence and absence of the solvent at the 
highest volume to be used in the TA studies. The 
stability of the dissolved test substance should 

be determined prior to testing. In the absence of 
stability information, the stock solution should 
be prepared fresh prior to use. 

Rationale: Selection of water, ethanol (95 
to 100%), or DMSO as suitable solvents is 
based on historical usage. Members of the 
Expert Panel stated that water or ethanol 
(95 to 100%) is preferred to DMSO because 
some substances, when dissolved in DMSO, 
might result in reduced activity (see Section 
6.1.4). For this reason, most investigators 
have limited the final concentration of DMSO 
to less than 0.1%. Because of differences 
in the sensitivities of various cell lines, the 
maximal concentration of a solvent that does 
not interfere with performance should be 
determined for each test method. 

6.1.3 	Concentration Range of the Test 
Substances 

In the absence of solubility or cytotoxicity 
constraints, the maximum test substance 
concentration (i.e., the limit dose) for agonism 
or antagonism assays should be 1 mM. Seven 
test substance concentrations spaced at log 
intervals up to the limit dose (i.e., 1 nM, 
10 nM, 100 nM, 1 μM, 10 μM, 100 μM, 
1 mM) should be tested. An evaluation of cell 
cytotoxicity should be included in each study, 
and only those dose levels not associated with 
toxicity greater than 10% of the concurrent 
solvent control should be considered in the 
analysis of the data.  

Rationale: Most test method guidelines 
include a limit dose to ensure that all substances 
are tested over the same dose range while 
avoiding excessive amounts of a test substance 
that can perturb the test system through 
physicochemical mechanisms. An established 
limit dose also minimizes the effort and cost 
of screening and testing. Based on the range 
of published EC50 values for AR agonists 
and IC50 values for AR antagonists (NIEHS 
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2002d), a limit dose of 1 mM was deemed 
suitable by the Expert Panel, the EDWG, and 
ICCVAM for assessing the ability of a test 
substance to act as either an AR agonist or an 
antagonist. 

The seven recommended test substance 
concentrations, spaced at log intervals, should 
be suff icient for a screening test because, 
currently, the study results will be used in 
a semi-quantitative manner only. If a lower 
maximum concentration is tested because 
of solubility or cytotoxicity constraints, 
the number of concentrations tested should 
remain the same by adding intermediate 
concentrations within the adjusted range. The 
purpose of the cytotoxicity assay is to ensure 
that only responses at nontoxic doses are 
considered. 

6.1.4 Solvent and Positive Controls 
6.1.4.1 Solvent controls 
Agonism Assays 
In each study, a set of concurrent solvent control 
cultures should be included. The solvent control 
consists of the solvent in which the reference 
androgen and the test substance are dissolved 
plus the cell line containing the AR, but without 
the reference androgen. The solvent for the 
reference androgen and test substance should 
be present at the highest volume that they are 
used to add these substances to the test system. 
As indicated in Section 6.1.2, the solvent at the 
concentration used must not be cytotoxic or 
otherwise interact with the test system. 

Rationale: The concurrent solvent control in 
TA agonism assays provides a measure of the 
extent of TA in the absence of the reference 
androgen, other positive controls (if used), or 
the test substance, and is the baseline against 
which the extent of TA induced by these 
substances is compared. 

A concurrent set of solvent control cultures 
should be included in each study. The solvent 
control consists of the solvent in which the 
reference androgen and the test substance are 
dissolved, the cell line containing the AR, and 
the test method specific concentration of the 
reference androgen (based on achieving 70 
to 80% of the maximum TA of the reference 
androgen). The solvent for the reference 
androgen and test substance should be present 
at the highest volume that they are used to 
add these substances to the test system. As 
indicated in Section 6.1.2, the solvent at the 
concentration used must not be cytotoxic or 
otherwise interact with the test system. 

Rationale: The extent of TA in the presence of 
the reference androgen is the baseline against 
which the antagonism of a test substance is 
measured. 

6.1.4.3 Positive control 
Agonism Assays 
In addition to the standard potent reference 
androgen, it might be useful to include in 
each study a positive control androgen with a 
maximal TA response two to three orders of 
magnitude lower than the reference androgen. 
Due to the paucity of quantitative data for AR 
TA agonism assays, a specific substance cannot 
be recommended at this time as an additional 
positive control. 

Rationale: The inclusion in each study of 
a second positive control, in addition to the 
reference androgen, would provide another 
QC measure by which to judge the sensitivity 
and acceptability of a study for detecting a 
weak agonist, and by which to evaluate the 
historical intralaboratory reproducibility of the 
test method. The necessity for inclusion of an 
additional positive control androgen in each 
study should be evaluated during the validation 
process. 
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Antagonism Assays 
A known AR antagonist (e.g., hydroxy-
flutamide) should be included as a positive 
antagonist control in each antagonism study. 
The concentration of the reference antagonist 
that is used should be one that reduces the 
ability of the reference androgen to induce TA 
in the test system by 70 to 90%. The positive 
antagonist control should also be tested in the 
absence of the reference androgen to determine 
whether it alone can induce TA. 

Rationale: The purpose of the positive 
antagonist control is to demonstrate the 
sensitivity and reproducibility of the in vitro 
AR TA antagonism assay. A range of doses of 
a positive control antagonist that inhibits the 
ability of the reference androgen to induce TA 
will allow for historical confidence intervals 
to be calculated, which can be used as a QC 
measure to ensure the adequacy of each study. 
Hydroxyflutamide is suggested as the candidate 
AR antagonist as this substance historically 
has been shown to be negative as an agonist 
but positive as an antagonist at concentrations 
lower than 10µM. Other substances that might 
be used as a positive control antagonist should 
produce a similar response. 

6.1.5 Within-Test Replicates 
All concentration levels of the controls, the 
eference androgen, and the test substance 
should be tested in triplicate. 

Rationale: The purpose of triplicate tubes for 
each concentration and volume of the various 
controls, the reference androgen, and the test 
substance is to ensure robust data and the 
ability to evaluate interreplicate variability. 
The most appropriate number of replicate 
ubes, however, should be evaluated after 
sufficient data has been collected using an 
optimized test method protocol. 

6.1.6 Data Analysis 
No standardized statistical methods for 
analyzing data obtained from in vitro AR TA 
assays have been developed. For agonism assays, 
an EC50 is calculated for the concentration of 
the test substance and the positive control(s) 
that results in 50% of the maximal TA 
response. TA induction may also be reported 
as fold increase above the concurrent solvent 
control response. For antagonism assays, the 
TA response induced by a test substance in the 
presence of the reference androgen is compared 
to the response induced by the reference 
androgen alone and an IC50 is calculated (i.e., 
the test substance concentration that reduces 
the reference androgen response by 50%). 
Approaches for data analysis have varied from 
a visual inspection of the data to more formal 
statistical approaches involving either one - or 
two -way analysis of variance (ANOVA) (with 
main effects being treatment and replicates), 
using a general linear model based on means 
and variances for the fold induction above the 
concurrent solvent control level. The EC50 
(agonism assays) or IC50 (antagonism assays) 
values have been calculated using various 
curve -fitting programs. One curve-fitting 
approach is based on a logistic dose -response 
model where the asymptotic minimum and 
maximum response, the dose that is halfway 
between the minimum and maximum, and the 
slope of the line tangent to the logistic curve at 
this midpoint are determined (Gaido et al. 1997). 
Asymptotic standard errors of the parameter 
estimates are employed to perform two -sided 
Student’s t tests. However, when EC50 or IC50 
values cannot be calculated, an appropriate 
trend analysis could be used to evaluate for 
a significant dose -response relationship for 
agonism or antagonism. Then, an appropriate 
pair-wise test could be used to evaluate for a 
significant effect at the different test substance 
concentrations. In addition, the corresponding 
historical mean and confidence intervals for the 
EC50 or IC50 values for the reference androgen/ 
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positive controls in agonism and antagonism 
studies, respectively, should be calculated and 
presented. 

Rationale: Various statistical and non-
statistical approaches have been used to 
analyze the results of AR TA agonism and 
antagonism assays. Statistical methods are 
more informative than nonstatistical methods. 
However, before deciding on which statistical 
approaches to use, an understanding of the 
underlying variability in the data should be 
obtained, and suitable diagnostics will need 
to be performed to ensure that all underlying 
assumptions regarding the statistical procedure 
are valid. 

6.1.7 Good Laboratory Practice Compliance 
Studies should be performed in compliance 
with GLP guidelines (EPA 2001, 2002; FDA 
2002; OECD 1998). 

Rationale: Conducting studies in compliance 
with GLP guidelines increases confidence 
in the quality and reliability of test data. 
Furthermore, if data using these test methods 
are to be submitted to the EPA in response to 
Federal testing requirements, then compliance 
with appropriate GLP guidelines will be 
required. 

6.1.8 Study Acceptance Criteria 
•	 The limit dose should be 1 mM, unless 
precluded by solubility or cytotoxicity 
constraints. 

•	 The response (fold-increase, EC50 or IC50 
values) for the reference androgen and 
the positive control should be within the 
appropriate historical acceptance range. 

•	 The study should comply with GLP 
guidelines. 

Rationale: Established study acceptance 
criteria are required to ensure that the study is 
conducted appropriately. 

6.1.9 Interpretation of Results 
A substance is classified as an AR agonist if 
the response (e.g., luciferase activity) elicited 
by the substance is increased significantly 
above the concurrent solvent control level, as 
determined by an appropriate statistical test. A 
substance is classified as an AR antagonist if 
the substance causes a significant decrease in 
the ability of the reference androgen to induce 
TA, as determined by an appropriate statistical 
test. However, interpretation of the results 
should not rely solely on statistics but also 
on scientific judgment and should incorporate 
consideration of the nature and shape of the 
dose-response relationship and, if needed, the 
reproducibility of the response in independent 
experiments. If a substance does not induce TA 
or inhibit the ability of the reference androgen 
to induce TA after testing to the limit dose 
or to the maximum concentration possible 
based on its solubility or cytotoxicity, the tests 
substance is classified as negative for agonism 
and antagonism, respectively, under conditions 
of the test. 

Rationale: Criteria that incorporate 
appropriate statistical methods and sound 
scientific judgment for classifying a substance 
as an AR agonist or antagonist are essential for 
ensuring the credibility of the results. 

6.1.10 Repeat Studies 
Generally, in a validation study, repeat studies 
would be conducted to evaluate intralaboratory 
repeatability and reproducibility. In contrast, 
in screening studies, repeat studies are not 
conducted, except to clarify equivocal results. 
If a study is repeated, the use of test substance 
concentrations more closely distributed in 
the range of interest might facilitate a more 
accurate analysis of the dose -response 
relationship for the test substance. 

Rationale: Repeat studies are used in a vali-
dation study to demonstrate the intralaboratory 
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repeatability and reproducibility of a test 
method. However, for a screening study, if 
the acceptance criteria are met and a clear 
negative or positive response is obtained, 
a repeat study to verify the original result 
usually is not considered necessary. In studies 
where an accurate EC50 or IC50 value cannot 
be calculated or where an equivocal response 
is obtained, a repeat study using adjusted dose 
levels might be needed to ensure a reliable 
conclusion. 

6.1.11 Study Report 
At a minimum, the study report should include 
the following information: 

Reference Androgen 
•	 name, CASRN, purity, and supplier or 
source of the reference androgen 

•	 concentrations and volumes used 

Additional Positive Control (if used) 
•	 name, CASRN, purity, and supplier or 
source 

•	 concentrations and volumes used 

Test Substance 
•	 name, chemical structure (if known), 
CASRN (if known), and supplier or 
source 

•	 physical nature (solid or liquid) and purity, 
if known (every attempt should be made to 
determine the purity) 

•	 physicochemical properties relevant to 
the study (e.g., solubility, pH, stability, 
volatility) 

•	 concentrations and volumes used 

Solvent 
•	 name, CASRN, purity, and supplier or 
source 

•	 justification for choice of solvent 
•	 information on the solubility of the test 
substance in all solvents in which it was 
tested 

•	 information to demonstrate that the 
solvent, at the maximum volume used, 
is not cytotoxic and otherwise does not 
interfere with the study 

Androgen Receptor 
•	 type and source of AR and the supplier 
•	 isolation procedure or method for making 
constructs 

•	 nomenclature and components of the 
expression construct 

•	 complete DNA sequence of AR 
incorporated into expression construct 

Reporter Plasmid 
•	 type of reporter gene 
•	 type and structure of response elements 
•	 name, identification and source of original 
plasmid used to make construct 

•	 sequence of the inserts in each plasmid 
•	 description and methodology used to 
make the transfected plasmid 

•	 nomenclature and genetic components 
comprising the reporter construct 

Cell Line 
•	 source and nomenclature of the cell line 
and protocol for its maintenance before 
and after transfection 

•	 source of plasticware used to culture cells 
and source of other materials used in the 
study 

•	 passage number of cell line used for 
transfection and passage number of cell 
line used in the study 

•	 growth parameters of the cell line before 
initiation of the study 

•	 method used to transiently transfect the 
reporter construct into the cells 

•	 method used to monitor transient 
transfection efficiency between cell 
preparations 

•	 methods for establishment and propagation 
of a stably transfected cell line and what is 
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required for growth of the cell line (e.g., 
charcoal-stripped serum) 

•	 method used to monitor the stability of a 
stably transfected cell line used for testing 

•	 rationale, based on data, for deciding on 
the number of passages a cell line can 
undergo without a decrease in activity 

•	 details regarding the selection requirements 
needed for maintaining stable cell lines 

Study Conditions 
•	 rationale for the concentration of the 
reference androgen used 

•	 composition of media and buffers used 
•	 concentration range of the test substance, 
with justification 

•	 volume of the solvent used to dissolve the 
test substance and the volume added to the 
reaction mixture 

•	 incubation volume, duration, and 
temperature 

•	 description of the solvent control 
•	 level of carbon dioxide in the incubator 
when growing cells and throughout study 

•	 type and composition of metabolic 
activation system, if used 

•	 concentration ranges of positive controls 
•	 method used to lyse cells after incubation 
•	 method used to measure TA based on 
reporter activity 

•	 statistical methods used to determine 
the response and EC50 value for agonism 
studies or IC50 value for antagonism 
studies 

Results 
•	 observations for and extent of any 
precipitation of test substance 

•	 extent of cytotoxicity at each dose level 
•	 reporter response for each replicate at 
each dose for all test substances, along 
with confidence levels or other measure of 
intradose repeatability 

•	 graphically presented dose-response 
curves for the reference androgen 

(agonism studies), the positive control(s), 
and the test substance 

•	  calculated EC50  value for agonism studies 
or IC50 value for antagonism studies
and confidence limits for the reference 
androgen (agonism studies), positive 
control(s), and test substance 

•	 in agonism studies, the fold increase 
above the concurrent solvent control in 
TA for each concentration of the reference 
androgen, the additional positive control 
(if used), and the test substance 

•	 for antagonism studies, the percent 
decrease in TA for each concentration of 
the positive control and the test substance 

Discussion of Results 
•	 in each agonism study, reproducibility 
of fold increases in activity and in the 
EC50 value for the reference androgen 
control, including ranges, means, standard 
deviations, and confidence intervals 
compared to historical data 

•	 in agonism studies, historical EC50 values 
for the positive control androgen with 
ranges, means, standard deviations, and 
confidence intervals 

•	 in antagonism studies, reproducibility of 
fold decreases in activity for the reference 
androgen and the IC50 values for the 
reference antagonist, including ranges, 
means, and standard deviations, compared 
to historical data 

Conclusion 
•	 classification of test substance with regard 
to in vitro AR TA agonist or antagonist 
activity 

Rationale: Minimum reporting standards are 
needed to ensure that a study report contains 
the level of information and detail that would 
be required if the study results are reviewed 
by the applicable regulatory agency, or for 
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independent replication of the study, if deemed 
necessary. 

6.2 Recommended Substances for 
Validation of In Vitro Androgen 
Receptor Transcriptional Activation 
Assays1 

To facilitate validation of in vitro AR TA 
assays, ICCVAM has compiled a list of 78 
recommended substances for use in future 
validation studies. Separate lists are provided 
of the available quantitative and qualitative 
data and anticipated responses of each of 
the 78 substances in in vitro AR TA agonism 
(Table 6-1) and antagonism (Table 6-2) assays. 
Section 2.0 provides a detailed account of how 
these substances were selected. EC50 and IC50 
data are available for 6 (8%) and 18 (23%) of 
these 78 recommended substances for agonism 
and antagonism, respectively. Qualitative data 
are available for 45 (58%) and 27 (35%) 
of these 78 recommended substances for 
agonism and antagonism, respectively. Thus, 
there is incomplete information regarding 
how all 78 of the recommended substances 
will respond in in vitro AR TA agonism and 
antagonism assays utilizing mammalian 
cell reporter gene systems. Although 
methyltrienolone is included in the list of 
recommended substances, it was not included 
in the count of substances for validation as it 
is a required component of the test system to 
measure antagonism and is the positive control 
for agonism studies. Quantitative in vitro 
AR TA data are provided for the substances 
inducing a positive response in at least one 
study. This includes the median EC50 or IC50 
values for agonism and antagonism studies, 

1Inclusion of a substance does not mean that EPA, 
NICEATM, ICCVAM, or the Expert Panel has or will 
make a determination that any use of the substance will 
pose a significant risk. Further, these substances should 
not be interpreted to be “endocrine disruptors”; the 
substances listed are simply compounds that have been 
or may prove to be useful in developing, standardizing, 
or validating screening and testing methods. 

respectively, a range of values where more 
than one study had been conducted, and the 
number of studies and test methods in which 
each substance was tested. In situations where 
only one positive study was reported, the EC50 
or IC50 value obtained in that study is reported. 
The substances with EC50 or IC50 data are 
listed first, sorted by potency from strongest 
to weakest, based on the median EC50 or IC50 
value of each substance across all positive 
studies. Substances that induced a positive 
response in 50% or fewer of the AR TA studies 
in which they were tested are classified in this 
table as “presumed positive” for AR agonism 
or antagonism. No effort was made to assess 
the validity and quality of each negative or 
positive study reported for each substance. 
Substances were classified as negative for AR 
TA agonism or antagonism activity if they 
were reported as negative in multiple studies 
when tested up to the limit dose as defined in 
this document (i.e., 1 mM). Substances were 
classified as “presumed negative” for AR TA 
activity if they had not been tested to the limit 
dose in multiple studies (i.e., reproducibility for 
a negative response had not been demonstrated 
at test substance concentration up to 1 mM). 
Using these criteria, no substances could 
be classified as negative for AR TA activity. 
Following the presumed negative substances 
are those without relevant in vitro AR TA 
data. Substances lacking either quantitative or 
qualitative data have been assigned a presumed 
positive or negative response in in vitro AR TA 
assays, based on the substances’ anticipated 
or known mechanism of action and response 
in in vitro AR binding assays. Presumed 
positive substances are listed first, followed by 
presumed negative substances that have been 
selected for the minimal list of substances (see 
below and Section 2.4.4). Both categories 
are sorted alphabetically by substance name. 
The remaining substances that are presumed 
negative are sorted alphabetically at the end of 
the list. 
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Substances have been classified as presumed 
positive for agonism even when less than 50% 
of the studies were positive. Without detailed 
information regarding the experimental 
protocol used, it is not possible to assess the 
quality of the data. However, with the AR 
TA agonism tests, false positive responses 
are possible if the cell line used in the study 
contains a glucocorticoid or progesterone 
receptor and the mouse mammary tumor virus 
hormone response element is incorporated 
into the reporter construct. The classification 
of a substance as positive (and its ranking) 
or negative in this list is based sometimes on 
the results of a single study and, therefore, the 
accuracy of the classification is questionable. 
However, it is anticipated that testing these 
presumed positive and negative substances 
will provide critical information on the 
comparative sensitivity and reproducibility 
of different in vitro AR TA assays, when 
such assays are standardized and conducted 
using the recommended minimum procedural 
standards. 

The quantitative and qualitative data provided 
with this substance list summarize information 
obtained primarily from peer-reviewed 
scientific reports. Because the positive data 
were obtained from studies using different in 
vitro AR TA assays, they show a great deal 
of variability and, thus, the reported values 
should not be used as definitive target values 
to be obtained during the validation process. 
The data summaries presented in Tables 
6-1 and 6-2 are provided to inform interested 
investigators of the historical quantitative 
values obtained for these substances in in vitro 
AR TA assays. 

As described in Section 2.4.4, and mentioned 
above, a subset of 44 substances has been 
identified that, at a minimum, should be used in 
any validation of in vitro AR TA assays. These 
44 substances are in bold type in Table 6-1 

for agonism. Of these substances, 45% (20) 
are classified as positive (15) or presumed 
positive (5) for AR agonism, and 55% (24) are 
classified as presumed negative. The same 44 
substances are in bold type in Table 6-2 for 
antagonism. Of these substances, 45% (20) 
are classified as positive (16) or presumed 
positive (4) for AR antagonism, and 55% (24) 
are classified as presumed negative.  
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os
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 c
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e 
ot
he
r 
co
n -

ta
in
s 
on
ly
 o
ne
 is
om
er
 c
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 c
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 c
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 c
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 p
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 c
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